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Chemical overview

Sampling and lab analysis

Water treatment by GAC

Hoosick Falls and regulatory concerns
Geologic and hydrogeologic considerations

Info sources: USEPA, CDC, NIH, USGS, NYS



Perceived, potential, or real threat to
human health or the environment

Lack of published health standards
New source or new pathway is discovere

New detection method or treatment
technology Is developed



*

ynthetic, saturated fluorinated carbons

S

Used in manufacturing fluoro-polymers

Products resist heat and chemical reactions

Lipid- and water-repellent; oil, stains, grease, water

Industrial and commercial use since 1950:

surface coatings, textiles, leather, packaging,
additives, cleaning, pesticides, personal care,
cooking, metal plating, surfactants



Categorized by properties, uses, chemical functional groups

* PerfluorooctanoicAcid (PFOA)

other common: perfluorononanoic acid (PFNA)

* Perfluorooctane Sulfonic Acid (PFOS)

other: perfluorohexane sulfonic acid (PFHxS)

* Aqueous Film Forming Foam (AFFF)

fluorocarbon & hydrocarbon surfactants, and solvents



Long-chains comprise two sub-categories

* Perfluoroalkyl Carboxylic Acids (PFCA),
8 or more carbons, including PFOA

* Perfluoroalkane Sulfonates (PFSAS),
6 or more carbons, including PFOS



Pentadecafluorooctanoic acid (IlUPAC)

2,2.3,3.4,4.55,6,6,7,7,8,8,8-Pentadecafluorooctanoic acid

AKA: C8; hexanoyl fluoride; PFOA; octanoic acid;
3,3,4,4,5,5,6,6-nonafluoro-2-oxo; pentadecafluoro-;
pentadecafluoro-1-octanoic acid; pentadecafluro-n-
octanoic acid; pentadecafluorooctanoic acid;

perfluorocaprylic acid; perfluoroheptanecarboxylic acid

... Let’s just call it PFOA
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* Aqueous dispersing agent (fluoropolymers)

* Aerospace, automotive, semiconductors,
construction, chemical processing, electronics,
photographic, paper, and textile industries

* Breakdown from some fluorinated telomers

* Consumer items such as Teflon™ GoreTex™
Scotchgard™ and other trademark products
are NOT PFOA, but PFCs used in process.



* Persistent, bioaccumulates, toxic

* Causes developmental and other adverse
effects in laboratory animals

* Remains in people for a very long time

* Found world-wide in the environment, wildlife,
and humans (bloodstream)



* General low-level exposure from everyday
contact and consumer products

(cooking tools, packaging, personal care products,
clothing, textiles, treated surfaces, cleaners, pesticides)

* Environmental exposure from various media
at contaminated sites
drinking water, ground water, soll, air, and dust
primary (industrial) and secondary/satellite (dump) sites

Hazards: Corrosive, Irritant, Toxic, Highly Flammable



*

White to off-white powder; waxy; pungent odor

Vapar pressure 1.33 kPa @ 25°C (low volatility)

Est. Solubility in Water 9500 mg/L at 25 °C
(benzene = 1780 mg/L, TCE = 1100 mg/L at 20 °C)

Strong C-F bonds

Doesn’t hydrolyze, photolyze, or biodegrade



= Half-life in water > 90 years

= High absorption, binds to substrate

* Decomposes above 300°C, toxic fluorine vapor

* Reacts with bases, oxidants, and reducing agents

= Attacks some metals, form flammable/explosive gas

Soluble, Mobile, Persistent, and Recalcitrant

Soil: Landfill, Isolate, or Incinerate

Water:  Carbon Filtering; Developing Potential for
Biological and Enzyme Treatment.
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= 2010: 95% reduction (relative to 2000) in PFOA
emissions, precursor and related chemicals,
and product content levels

= 2015: Eliminate from emissions and products

Participating Companies: Arkema, Asahi, Clariant,
BASF Corporation (successor to Ciba), Daikin,
3M/Dyneon, DuPont, Solvay Solexis



EPA Method 5§37 LC/MS/M
Liquid Chromatography — Mass Spectrometry

PFOA Method Detection Limits:

Water: 0.010 to 0.004 ug/L (4 ppt)
Soil: 1.0 toNSug/kg (500 ppt)

Lab in-house MDLs can approach 0.1 ppt i nw a tre



*

o available field-screening test (yet

ollect 250-mL in HDPE containers

o preservative (method 537); or,
rizma™ preservative, if chlorinated
reserve at 4 °C; use ice (avoid blue packs)

/-day holding time for water; 14 days for soll



Potential contamination or false lab dectection

Water-proof field books, footwear, clothing, Tyvek®
Teflon® (balilers, septum or liners, well materials)
Food packaging, coated cups and bags, Al foil

Personal products (waterproof sunscreen,
Insect repellent, makeup)

Certain decontamination solutions

Pump parts (hoses, O-rings), tape, wire coatings






DETERMINATION OF SELECTED
PERFLUORINATED ALKYL ACIDS
IN DRINKING WATEKR
BY SOLID PHASE EXTRACTION AND
LIQUID CHROMATOGRAPHY/
TANDEM MASS SPECTROMETRY (LC/MS/MS)

Document #. EPA/600/R-08/092
Version 1.1, September 2009



Method 537 Analyte

N-ethyl perfluorooctanesulfonamidoacetic acid
N-methyl perfluorooctanesulfonamidoacetic acid

Perfluorobutanesulfonic acid
Perfluorodecanoic acid
Perfluorododecanoic acid
Perfluoroheptanoic acid
Perfluorohexanesulfonic acid
Perfluorohexanoic acid
Perfluorononanoic acid

///""///‘/ //9//{{///////{(/1,////«////

Perﬂuorotetradecanom acid
Perfluorotridecanoic acid

Perfluoroundecanoic acid

Chemical Abstract

Services
Registry Number

Acronym (CASRN)
NEtFOSAA n
NMeFOSAA n

PFBS 375-73-5

PFDA 335-76-2

PFDoA 307-55-1

375-85-9

355-46-4

307-24-4

375 95 1

376 06 7
72629-94-8
2058-94-8




O M U

ring it to known volume (10 p

Inject into an LC with a C18 co
Interfaced to an MS/MS

ass 250-mL water through an extraction cartri

lute compounds using methanol

oncentrate extract (dry in heated nitrogen bat

umn that is

e



Meticulously clean glassware; store inverted or capped

o aluminum foil covers
No glass contact with standards, extracts, and samples
Contaminants in solvents, reagents, containers
A

nalytes also found in many supplies and equipment
(PTFE products, solvent lines, methanol, foil, transfer lines



ultiple sources, multiple media

arge, relatively diffuse plumes, can be
low-level concentrations (ID source?)

o-mingled and multiple contaminants
petroleum, chlorinated solvents, ot

Ners

hemical properties (solubility, non-vo
strong C-F bonds

emoval vs. destruction

atile,



Readily Adsorbed Organics
Aromatic solvents - benzene, toluene
VOCs - TCE, PCE

High MW HydroC - gasoline
Chlorinated aromatics - PCBs

PNAs - acenaphthene

Phenols and chlorophenols
Pesticides and herbicides
Chlorinated non-aromatics - CCl4

PFOA

Poorly Adsorbed

Alcohols, Low MW ketones, Acids,
Aldehydes, Colloidal organics ISOPROPYL ALCOHOL

Courtesy of Calgon Carbon
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 Raw material dictates performance
* Many combinations possible
* Most utilize thermal process

Courtesy of CalgonCarbon



Physical Adsorption
- adsorbs and removes
- coal, wood, coconut-based
- applicable to PFOA

Reaction - Dechlorination
Physical/Chemical Adsorption

Catalytic reaction

Courtesy of Calgon Carbon



Adsorption Pores

- Finest pores

- Adsorption capability . | TRANSPORT
/' PORES
25%

ransport Pores
- Larger than adsorption pores
- Function as diffusion paths
Never adsorb, even near
saturation

&

Courtesy of Calgon Carbon



The Structure of Activated Carbon

INTERBONDING OF PLATES ADSORBATE IN A LIQUID-LIKE STATE

FULLY
LOADED
CARBON

FINE
TRANSPORT
PORE

GRAPHITE PLATELET < 1/2,500,000 INCH

100 ANGSTROMS

Courtesy of CalgonCarbon



Courtesy of Calgon Carbon



lodine/butane number

Hardness/abrasion number

Screen or mesh size

Moisture

Apparent density

Ash

Courtesy of CalgonCarbon



Factors Affecting Liquid GAC Adsorption

Solubility R 7

The higher the solubility,
the more difficult to adsorb

FFFFF FF

Concentration

W1t% loading on carbon increases as influent species
concentration increases

Molecular weight
The higher the molecular weight, the better adsorbed

Functional groups
More complex structures adsorb more readily

Courtesy of CalgonCarbon
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NYS Department of Environmental
Conservation Police Statement on Search
Warrant Activity in Hoosick

The New York State Department of Environupental Conservation sent this bulletin on 01/20/2016 01:53

PRAEST

Re-sent: DEC Requires Companies to Fully
Investigate and Clean Up Hoosick Falls PFOA
Contamination

The New Vork State Depavimnent of Environmental Cotservation sent this bulletin on G2 EV 2016 1130
AMEST

DEC and DOH Announce Commitment to Install
Water Filtration System in Town of Petersburgh

The Mew Yok Blate Deppriment of Eoveonmental Comservation sent thes bulleto s 000872006 10:34
AMEST




Emerging Contaminants -
. Perfluorooctane Sulfonate (PFOS)
and Perfluorooctanoic Acid (PFOA)

March 2014

vla ool

introduction

An emerging contaminant’ s a8 chemical or matenal that s char actenzed by
A peicoied, polerdal o resl Dee st to e bealh or e weivironemiend o
by a lack ol publshed ealh slandands, & conlaminant gy aso be
‘ermerging” because anow sowrce of u new pathway to humans has been
dscovered or 8 new detecion mehod o reatment lechnology bas been
developed (DoD 201 1), This lact sheet developed by the U.S. Erwe onmental
Protection Agency (EPA) Fedaal Faclibes Resbrabon and Reuse Ofice
FRRO}, provides 2 summary of he smergng conlamnants
pedliiorooctane sulfonale (PFOE) and perfiuseooctanoc aod (PFOAS
michudng physcd sl crencal propedies s erviironien e and heall
mmpacts; exsting fedeal and state guidelines; detection and bealment
myatheds avd add boos! sauces of mboabon. This laet shedl i nterded
for use by site managers who may address PFOS and PFOA ot dleanup
sdenar b divkiog water supplies and o tose s s poal
whethe these chemicals should be added fo e ane
woresligations,

PFOG and PFOA are extremely perssstent o the anve oniment and 1esigtant
1o typical ervironmental degradation processes. As a fesull, they me wdely
distbuled acroes e Bghe boptue lpvids aod ae found e soll, ol s
groundwater alsites atross the Uniled States. The oxicty, mobilly and
bioaccumulation potential of PFOS and PFOA pose potential adverse effects
for e wrronme ol and Burman bl




Hoosick Falls Update:
EPA Resulis Show Balllields & Athletic Field
OK to Use

Spring 2016

The U.5. Eovironmental Protection
Agency{EPA) bas been investigating the
Hoosick Falls perfluorpoctanoic acid
(PFOA) contanmnation in conjunction
with the Village of Hoosick Falls, the
county bealth department and the New
York State Departinent of Health
{(NYSDOH) and Depariment of
Environmiental Conservation
(NYSDEC)

I February 2016, EPA sampled soil at
the ballfields and park areas along
Waterworks Road as well as throughout
BALLFIELD | the Athletic Field to determine lf past
SAMBLING releases from local manufactuning
facilities bad contaminated the fields,
Samples of soil were collected in the
upper three inches and at a depth from

‘ , | tueetotwelve inches below the ground
EPL ;el‘aryy 218 Nt Kavepiing Lunralisns ‘ surface at 55 locations. Several Sﬂmﬁmﬁ
. - were also collected from depths between
WHATIS PFOA? {15 and 20-feet below the ground
'Fﬁﬁmmmmmmﬁﬁwawﬁ | surface. Sumples were analveed for a

WmmW! 7 “Wﬁ | wide range of contaminants, inchuding

repel oil. stuins, grease and water. PEOA was widely PPOA and related f:m)pmmd;& yolatile

found in non-stick pots and pans, carpets and fire. |- and semi-volatite organic componnds.
fzhne foam | polychlorinated biphenyls (PCBs)and

. , | metals.

WHY IS PFOA A PROBLEM?

FEOS does not bedd down easily and therefore invery | WHAT DID THE RESULTS SHOW?

persistent in the environment. s toxicity and persistence Leve compounds
15 the envionmient pose potental advesse effeeintn. i mg‘%@};&%ﬂzﬁi&iﬁn arts
;mwmmmmm ranged from noa-des peelinis

per million fppm). as compared with the
EPA s action level for PFOA in soil. which is currently 15 6 ppon. These levels will not
necessitate any need for cleanop work i any of the areas sampled. The highest
concentrations of PFOA and related compounds were generally found decpey than theee
inches under the surface.

ernntaeaiion lover)

v abwitegn ootk -Ballew




Book Page January 22. 2016

i

Transportation Department Water Tests Positive for
PFOA

1 b dve invlgel p

e tesl carne badk postiivg for PEDA UL & importa

BaImpys.




Public and Private Well Sampling in Hoosick Falls
through March 4, 2016

Total Sampling Results 298
esults with PFOAR”Iow 2 ppt (i.e., ND) 123

esults with PFOA between 2 - 50 ppt 105
esults with PFOA between 50 - 100 ppt 21

esults with PFOA greater than 100 ppt 49
Totn' PFOA Detections 175
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1. Sampling drinking water supplies:
Assess exposure or quality at well or POU

2. Sampling discreet zones:
Investigate sources and migration
pathways, assess remedial options

3. Geologic considerations:
Locate and protect new water supplies
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Source USGS



Induced infiltration and flow from pumping Source USGS



Water table and confined aquifer in unconsolidated material



Consider other confounding factors:
multiple layers; differing lithologies; orientation; folds; faults



Contaminated well

Maine Geological Survey

Typical stratigraphy in a glaciated valley
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PFOA and PFOS are PFCs

Stable, persistent, saturated carbon chains,
both hydrophobic and lipophobic

Ubiquitous

Limited treatment technologies

Specialized sampling and lab analysis

Geology and hydrogeology are critical
~ Not going away anytime soon!



